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USE OF ESTROGEN ANTAGONISTS AND ESTROGEN AGON.STS .N 
INHIBITING PATHOLOGICAL CONDITIONS 

B&CJ<GRO! m OF T " F INVENTI0N 

. an r*»oorted to be useful in inhibiting 
Certain esfrogen •^"* t "I'^l^na ,o esfrog*. agon** 

appHcation as estrogen agonists. ? _ ch , c „,h<ch,>. 



10 




lCH t CH t 




Raloxifene 



Tamoxifen 



15 



, • a * n h« effective in the treatment of acne, U.S. 5,439,923; 
Raloxifene has been darned to be effective in ^ 

• cd nRsMl4 A2- Alzhelmers disease, EP oesswio hi, ™ k , 
alopecia, EP 0659414 A2. « cpoee4isS: breast eancw. US 4,41 8.068; 

vagina. US 6.461 .064; auto immune disease. EP • 086412 . 

breastdisease, EP 0659419; cartilage degeneration, US5.418.252. CNSp IP 

.n 94 EP 0309470; pathology of endoertne target organ.. US 4,418,068. 
20 menopausal). 94 EP 03034/u. P » 16ft dyjmydinatlng 

delayed puberty, US 5,451,589; demyeHnatrng disease, US 8,434 168, y y 
TZ US 5434 166- dysmenorrhea, US 5,446.053; endometnosis. US 5.461.065, 
, ^ EP 659429 AV um disorders; hirsutism, £P 0659414 A2; 
(em ^e — 1 0 , us s.439,931; InhMon o, ««. US 
hypoglycemic, EP 635264 in ^.^en-ia, US 5,464.845; lupus 

25 5,462.949; U>L funCon. E P 659425 A1; male 

trr^r^ InfaCon. Ihromboembollc disord r, 

infertility. EP 065942 ^ ^ dlsorde rs, EP 0659415; mansion 

thrombin inh,b*on. EP 0664126, man p ^ Ep 

Oisorde*. US 6,462.950; obes^94 « 0^. ^ ^ ^ ^ 

30 0659426; os,eoporos,s. US M57 17^ us ^ post 

™° P ^cCe 065^— ^*ome, US 5,389,670; prostaao 
menopausal CNS, EP 065941 », repertuslon 
caroinoma; prostatic hyperplasia; pulmonary hypertension, US 5,447,94 
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*n r> rA, n \ 95 189A (1993); resistant neoplasm, EP 0652004 A1; 
dama9e - « ^ ritm^ Lthi. EP 0664125; seborrhea. US 5,439.923; 
restenosis, US 5,462,937. rheu thrombomodulin expression, EP 

sexual dysfunction; sexual precocrty. US 5.451 .590, tnrom 

^™ US 5 441 966; uterine fibrosis US 5,457,116, ana 
0659427; Turners syndrome, US 5,<wi,»°o, 

lipid levels, Drug Ther. 22/3, 109 (19 , 

. ok7 ^r M993V renal cell carcinoma, Br. J. Raoioi oo, 

<1993V metastatic melanoma, J. Clin. Oncol, in . 

J mc 6 477-80 (1986); prolactive secreting pituitary tumors, J. Endrocnnol. 
Drugs 32, No. 6, 477-80, ciao Meet Am Assoc. Cancer Res.; 33: 

invest. 3/4, 343-347 (1980); osteoporosis. Proc. Annu MeetAm Ass 
A566-7 (1992)- netroperitoneal fibrosis, Lancet 341, No. 8841. 382 (1993). 

L^ctural changes in the structure of estrogen agonists cause profound 
15 Sma " StW , mnert|es For eX ample, droloxifene (3-hydroxytamoxifen) 

r;:r b r °r. i -* - - — ~r 

formula I below, has or carcinogenic or 

. . no ca^275- lowering cholesterol, US 5,426,1*3. 
US 5.047.431; endometriosis. US 5.455.275. low Q us 

osteoporosis, US 5,254,594; prostatic hyperp.as.a, US 5,441 ,986, and 
5 384 332. 

' ' „...»i«| VOrTH F INVENTION 

26 The present invention provides a method of inhibit a pathologies! conditon 

It or partial,, susceptible to inhibition by an antiestrogen or estrogen 
which ,ssusoep,ble or part.allys P ^ ^ ^ o< , 

.gonist, which compnses ^ ^ M*-* 

p^ologica, condKon ^ » e - ^ vaglnal 

30 breast oancer, breast disorder, mar hypoglycemia, failur of 

.trophy, btadder Infection, senile gynecomasty ^ „ Gl 



& :r:^rzzz:^ — — - 

acoho, abuse, an effective amount of a compound of formula I 

7I-6 
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wherein: 

A is selected from CH 2 and NR; 

B, D and E are independently selected from CH and N; 
Yis 



20 



25 



(a) 

(b) 

(c) 

(d) 

(e) 



(0 



30 



phen^optionauysubs^edwithl-asubswuents independent., 

selected from R 4 ; A .. . 0 

naphthyt, optionally substituted wfth 1-3 submenu 

independently selected from R*; 

C.-C. cye^y.. opsone.., subbed w«h 1-2 subsMuen* 
independently selected from R 4 ; 

0,-C. cydoalKenyl. opllonally subbed -1 1-2 eubs«uen<s 
independently selected from R*; 

a flve numbered heterocyct. containing up to two heteroe on» 
S e,ected 1rom the group consisting o. -0-, -NR - end -S(O) , 
cptionelly substituted with 1-3 subsfrtuents independent* 
selected from R 4 ; 

a six membered helerocycle centring up to Iwo heleroatom, 
selected from .he group consisting o. -O-. -Nff- end -S(0 - 
optionally substituted with 1-3 substituents ind pendent* 
selected from R 4 ; or 



(g) 



a bicyclic ring system consisting of a five or six membered 
heterocyclic ring fused to a phenyl ring, said heterocyclic ring 
containing up to two heteroatoms selected from the group 
consisting of -0-. -NR 2 - and -S(0) n -, optionally substituted wrth 1- 
3 substituents independently selected from R 4 ; 



Z 1 is 



(a) -(CH 2 )„ W(CH 2 ) q -I 

(b) -0(CH 2 ) p CR 5 R e -; 

(c) -0(CH 2 ) p W(CH 2 ) q ; 
10 (d) -OCHR 2 CHR 3 -; or 

(e) -SCHR 2 CHR 3 -; 



20 



Gis 



(a) -NR 7 R 8 ; 
(b) 



15 ^ (Ch2> "' 

Nch 2 >i 

wherein n is 0, 1 or 2; m is 1. 2 or 3; Z 2 is -NH, -O-, -S-, or 
.CH -• optionally fused on adjacent carbon atoms with one or 
two phenyl rings and, optionally independently substituted on 
carbon with one to three substituents and, optionally, 
independently on nitrogen with a chemically suitable subsfrtu nt 
selected from R 4 ; or 

a bicyclic amine containing five to twelve carbon atoms, eith r 
bridged or fused and optionally substituted with 1 -3 substituents 
independently selected from R*; or 
Z 1 and G in combination may be 

R 2 

30 

-OCH 



25 («> 




Wis 



(a) -CH 2 -; 

(b) -CH=CH-; 

(c) -o-; 

(d) -NR 2 -; 

(e) -S(0)„-; 

(f) 



(k) -C-C-; 
R is hydrogen or C,-C e alkyl; 
R 2 and R 3 are independently 



(a) 


hydrogen; or 


(b) 


C r C 4 alkyl; 


(a) 


hydrogen; 


(b) 


halogen; 


(c) 


C,-C 8 alkyl; 


(d) 


C,-C 4 alkoxy; 


(e) 


C,-C 4 acyloxy; 


(0 


C,-C 4 alkylthio; 


(g) 


C,-C 4 alkylsulfinyl; 


(h) 


C,-C 4 alkylsulfonyl; 


0) 


hydroxy (C,-C 4 )alkyl; 


0) 


aryl (C,-C 4 )alkyl; 



0 



II 

-c- 



(g) 

(h) 
(i) 

(j) 



-CR 2 (OH)-; 

-CONR 2 -; 

-NR 2 CO-; 
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(k) -C0 2 H; 

(I) -CN; 

(m) -CONHOR; 

(n) -S0 2 NHR; 

5 (o) -NH 2 ; 

(p) C,-C 4 alkylamino; 

(q) C,-C 4 dialkylamino; 

(r) -NHS0 2 R; 

(s) -N0 2 ; 

10 (t) -aryl: or 

r* and R" are ^ependentiy C,-C e alkyl or together form a C 3 -C 10 carbocycUc 

ring; 

R 7 and R 8 are independently 

(a) phenyl; J 
b .C s -C,„ cartel Hng.safc.ra.ed or unsan.ra.«i; 

Z a 0.Z heterocyclic ring on.*,* up to two heteroatom,, 

selected from -O-, -N- and -S-; 
(d) H; 

/ \ PC alkvl" or 

m ,l , a3 ;o' 8m e mb e re dn«rc a encc„ te ,n,n g Hn 9 -- R 'o,R--. 
—7 m , I „ efther Knear or ring form may option* ba substituted with up to 
^ alluante — from C.-C. alkyl, haiogen. — hydro* 

<ormad by R 7 and R" may ba optional fctsad ,o a pheny, ring; 

e is 0, 1 or 2; 
m is 1,2 or 3; 
n is 0, 1 or 2; 
pis 0, 1,2 or 3; 

30 q J:°op«X 3 d geomefcio fcomers thereof; and nontortc I*™*** 

aco ep,l acid addition saHs, N^ides. and <,u„ _um fh-of. 
Pr farrad compounds of tormula I ar of th formula: 



25 
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wherein G is 



; and 



• -<□ • >£J - -O 



B» „ H, OH, F, or CI; and B and E ara ,ndapandan tl y aa.ac.ad Ton, CH and N. 



20 



2-oi; 



Cis- 



1 . l6 ,p y „o.od l no.«hoxy-3'-PVridyl]-2-Phanyl-6-h»d,oxy-1.2.S.4- 

naphthalen-2-ol; and , cuvdroxv-l 2 3 4-tetrahydroisoquinolin . 

^^-PyrrolidinolethoxyphenyD^-phenyt-e^ydroxy 1,2,3.«e y 

DEIAILEDDESCR^^ 
The present invention concerns methods for inhibKing patho.ogica. cond,t,ons 
30 The present nv to innibition by an estrogen, antiestrogen 
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M senile gynecomas^, diabe.es, hypoglycemia, ta ,ur. of would hedmg 
melanoma, impotence. ^ bowel disease, CMS and SI borders caused by 
an excess ol tackykinins. deceased libido, immune system disorder decreased 
um,. P-™ hypertensive disease, .one. seborrhea, autoimmune disease^ 
6 Turn*, syndrome, hirsutism, disorders rented ,o an excess o« r-uroKlnln end 
obsessive^ompulslv. disorders including smoking and alcohoi to.. 

Changes In me appearance end texture of me skin with inereaamg age has been 
proverbial and we,, documented both quantitative,, and qua.tWKr.ly. It is . . 
Zl highly eubiecve in its evaluate and » ultimate effect on fhe ^ By 
,0 in large the effect of me general atrophy of skin with age I. cosmetoe but hav 
peJog.ce, consequences, many o, which are psychological m nature. ..... fh.fc.lmg 

o, ge«ng -old,- depression, .oes o, sexual attracffceness, etc. In ™ •"«• * 
etrophy o, the skln in older people can have direct pathologies assayed «h «, 
L ably o, me skkt to repair in wound healing. In general, fh. efrophy o ». skm» 
„ Isldelanormalandprogressiveconsequenceofmeagingprocees^dUkenw-h 

^d grace, Despite the normai acceptance o, aging, mere is a pentcula, trm. m a 
wonJs «... ..... the menopause, when the progress,. ag,ng patterr , ,s g e* 

eccelerafed, especially with regard to aroph, of me vag,na and ekm. ft * often fhK 

20 and psychology distress. Additionally, vagina, atrophy can read to d«oorntort ^ 
aching dryness, and painfu, Intercourse. which can lead to a lose of sexual enpymer, 
ITliugal harmony and in some cases be cause! in social sequela, such as 

''^As mentioned before, me atrophy or aging o, me skin can have 
26 and quantise aspects. The qualrtativ. aspect are: the change of smoothness and 
teJe thus causing a "roughness- in look and fee, on me outer surface of «h. skm, 
Tcnlge o, elaaJny o, me ekm, thus effecflng tne mechanical proper.ee o,*e *r, 
end ate changes in sk,n pigmentation. These qua.rta.iv. changes result m fh 
Tomlnly descHbed condHion o, atrophied ekin as: wrinkled, rough. wrthered. and 
30 spo«y. Quantitatively, ekin aging in postmenopausal women cen be measured as. a 
debase in the mHotic rate of kera.inoey.es, changes in derm, fhlcKness, decree m 
g , y cosamino 8 ,ycansandso,ub, collagen which are link d to the mo,sUtr content o 
* skm, Jm decrees ,n the urina^ xcretion o, hydroxyproilne. a meaeur of 



u,„en turnover The qualitative changes in the skin, i. .. sightlessness and 
decrease conag.n*.T»ver. " ^ „ „, qu „ Watlu e changes, i.e., less or ohang 

^l^Klspossibletoevaluateabenefieial 

efteot of a therapy tor postmenopausal sk,n atr p y ^ 

6 ^'C^crrrrr^.^^r 
rr^r^-vd^^^^^ 

o, *. atrophy, often It does achieve ^ - ^ ^ 
second type o. fherapy involves ^ estt „ g er». VKamin A is 

„ w»h acflve, medicinal .gems, ^;°^^ tohav . subslan „ ol ,undes,rab. 
used, its effectiveness is controversial, end It ts known 

side^fects which limit Us use. produced by the ovari . 

^decease. T*-«- - ^ naturd process of ..opny. Estrogen 

20 V89i " a ^rl^ or ^cle, in treating skin and vagina. rtrophy. Howev r, 
replacement therapy « often Den o( whlch is m 

sstrogen ^ - ^ ^ „ progesUn , 

potential for the development of the threat ^ 
a9 sn,s leads to undesirable «^ ~ ~ atrophy is norcommon 
26 therapy for me sole purpose ^erflng ^ ^ ^ ^ 

r r;r;:o, 0 gy j ^ ^ :r r — 

posrt.ve.y en nost -menopausal women would be useful. 

° ,ski 7u::ra— 

Due to tne a population, as a whole, 

«fiif« have both been increased. As a resuu, u. r r 

are becoming more numerous and recognized. 
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One c, those scions wNeh has been present but ^ lad 

there has always been some thought that oia 
W ei 9 h, * sexuaKy >n - . 8 .- r^J^ l ch „ som ewbat supped by 

P eop,e are ineapab,e c, L^y ge, Cde, sexua, aodv»y entong th. 

adefinitedeclineinsexualrtyforbothsexesas ya 

6 e,deny cannot be Ignored. Therefore, problems assoo,a«ed «h suoh actovrty 

~" V^lle, .on, th. ead, and mldd,e yea,, has a rela^ steady decttn. 

J? H the same cannot be as oonvinolngly said about woman. 

,n sexuat capac* „ „. , emal . d0 es no, c*ang. -oh und, 

^ T T JTc -T^Tal Behavtor ,n me Human Feme*. Saund«. PA., 

15 supported by Pferffer, E., ex , 2151-2158 (1972), and Pfeiffer et al.. 

*- °r ^ » (1972> - 

Sexuai Behavor ,n M ,dd,e Ue, Amen ^ ^ ^ 

,„ me PM» studies, a much greater n ^ ^ ^ ^ ag 

womenbe W eenme.ges o.4 5 andJ, „ ^ of 

interest compared with 10% of men in the same age group. 

Problems, 2nd ed., pg. 292 ^ao, ,/ 

Contracepi pregnancies. Such methods control 
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♦ i^ortant are those which act by means of th 

— — » ^:z:zzz L - < „ 

, °"°" n9; l::^ P "1c, to P r.v.n, m lgra„on o, span. * th. s„. o, 

5 si- ,--——-7 

, H (.) as<rog.n combined with a progestin, end (b) . progastn 

„, one .TheoonUe p dotropln (l * and FSH, -e-ees. b, th 

by negeove feedbeok to pteven g contI ibute to th 

0 bypo—s. but aaeratlons In at. re reduce «. m, 

^anllKy — ■ Such -ri^ni^**-.----* 
inCT .asa th. difficulty of sperm m,grat,on) and In th. 

IM hood o, nidation). Th. .Con of a prog.s.,n *~ ^J^L^ J, bul 
pl „, appals ,0 invo,. ^7^*^-1— - 
„ ovula.cn suppression — ^1 S- - — " 

*** ,he " UM " ^1^, and «. Increased ,ong-*» risk o, ~m 
d aprass,on. wa,gh, ga.n and J, adache, » adenoma , 

dlS ease (such as ^-^"^ ,„ egulMBlM (suoh as br.aMh.ough 
g a» biaddar d>s.asa. ^ hypahans on). »»£M 9 ^ adm , nlstered 

26 nida«on or o, prostaglandins which ac, - * eariy ^ , 

to emergency situations. Still in tne very y 
present, are l.mrted to emer f ° Y tjon) ^ dmetnods involving the dir ct 

d eve.opmentareimmuno»ogica.methods(vacana.O 

* i m i HRH secretion from the pituitary by LHRH agonisis or a 

control of LHRH secret.cn ' ceptjve agents are the local spermatocdes, 

Another group of chemic, nto the vagina immediateiy prior to 

rr:=rjr:r=:rr 
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■ ,„ *. ute^s under t. influence of utertn. oon«.c«ons. Th spermicidal me,hod, 

methods. ser ious life threatening spectrum of 

*"> hWertOTSton r ,eS :l. Zel abnormal o, «he lung, 
leases o, muKpi. e«o,ogy. Th«e n*d cong^ ^ 

^ end diaphragm. congenKa, • • Leasee, vescu^ 

10 obauucuve.ungdiseese.endcenbeecon ^ ^ pulmonwy 

^ eCiagen based ^ nOu d ,ng dyspnee. ,a,,gue. syncop . 

hypertension frequenlly present wrth symp demon strat 

- ones, pein, end neve ^J^jTZ*-- - — - 

20 Primes puimon»y hypertens,on oecu* .njem decadM ot Ma 

( „ch. teD >M Med, , 107. 216. 1 > m ^ d|nlcal 

puimona* hypertension ,n women C ** bean « ^ ^ 

obs erva«ions M «.e disease can be ^ 
25 comraceptfves ,«er. MB^j ^'J^. procett . 

PE T.. 26,: 666, 1902) suggest . ro^ .or es»og*n ^ repressor 

extent Fernet et el. have demonstrated that estre p 

-nse to a enromboxan. ^ t Z. I - U - 

However, me roie o. estroge ^ j£s,. ,„ . „, modcl c , p U ,monery 

30 dependent on the etoiogy * « e pyTOle (Relndel , J^goKfJ^. 
hypert^hdu^by^n^no^n j ( „ hyand 

,« 179 , ,000, b , ood vessels beoo mes epperent 

interstitial ed ma around th large airways 
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j • m »r, F«itradiol treatment decreased right 

37, 1992; P-evsk,. JAMA. «10UU > ^ ^ ^ by 

SUDp opu,a«on o, pa„an,s ^™*^ s » ^ high d0 aa cddum *«- 

10 M ocK« - *. b-, M--* ^HJ* no, raapond ,o vasod^o, 
^sp^aton nava ^ ^ J" P ^ — . «a approaon » usua»y 

^JT— ^ - o-oan uansp^on ana poo, P^noa*. and a naad a* .o, 
25 puatula*. oyste, and nodulas. Tha araas of » » bock , 

. rr^x.rzr-_ 

n be th source of s vere infection and even life-thr aten.ng. 
canbeth source cohesive 
The tiology and pathogenes.s of th d.seas oeg 

I k mifi.d cells adhere and block the follicular canal between the 
hyperkeratosis in which cornified cells aanere 
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+h fi The sebaceous gland under hormonal 

These sebaceous secretions indigenous eidn bacteria (prtncipaiiy. 

These i-ber— f-» « ln11am ma.o,y lesion, I.e.. red, edematous. 

This papule ,s often ,a,sed and typ w<j| ^ 

The Daoule may continue to expana ana iu K i 
and painful. The papule m y ^ |g oft n 

Pol and cystslten iead ,0 the scarring and dissent seen in save,, oases 

° f """The,, are severe. dru 3 s available to, the treatment o, acne. For mild cases. 
There ere several onig peroxide is thought 

„ benzoyl peroxide is used and is o«en ' V Aches a«hough 

«■> — » «— - rrnH ee^rawbac*.: 
hen^oy, peroxide > enective n m,^ < , o „, p „ osebaoeous 

mai or drawback ,o the proionged use o, stralns both ,„ „. 

rrr:rrr™~r rr „ 
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sy s,emioally. The slde^flec* - I— « «■« ' TT m 

It^eride elevated sedimentetion rtes. end most importantly. M««n . a 

^.atmen,. Al c, the above drugs have some posit*, effect ,n the treatment o. 
5 acne but each has Its limiting side-effects. 

5 Hc m0 na lt he raP y,sa I so rf ,eC i v..or tt ,e.rea W ,e n , 0 «.cn. i „™ -many 

^ee th ..dminl S ua. i onc.esUo g enshas.poa l . l v..«eC l n tt e. ta g.cne. EsUogon. 
L the eftect of endogenous androgen, and therefore, deoreaae sebecou. 

z^. *. « - ««— — — °- ,n w ° m ; 

10 l a lrus poses me pofenM for ft. deveiopmen, o, endometrte, cancer, eye*, 
I^y otelgen and. proges,,n are used to, memento, eon. T£*. 

are prescnbed the norma, birth control protocol fo, acne fre^nt. AKhough 
Z pro* °* are otten effect*, tor .one, in many e*es these reg.men* eon^n 
!Zi- which h.ve signet .ndrogenio .cdvity. This .ndrogomc «**y 
w raSlldUea.e. 

ZTt many negate, pe^**-*** Ceady, a be«er hormone, ag n, 

"* ^nTor seborme,. derma* „ — ~ - - — « 
, beMS oo,..edw,«,^nom 1£j funotionotth.seb.oeous S , m d.. tl occurs In .rea. 

ao l eCt: large numbers o, sebeoeous g,ands and ,s oh^edzed by tU^ng 
rmesK,n^,ed,m»d,y,n« OT ,m..ony P a«ohes. Sebonhe. Is mos, oommon h ft. 
LH. 1 of da^ndO, sCp merges, eyebrows. naso-labi, folds, externa, • 
ds postler .udcular to,d. - presterna. -a. G.n.r,». mlld seborrhea 
Itld by topic, medloatlon such - glucocorticoids .nd LOH ,n fW o„. 
, S However more severe case. .r. more difficult to oontrol. 

T^ere « sever., conditions in which ft. evades do no, develop and in 
oonseouencepubertydoesnofoocur. Gonadal dysgenesis result, in . severe dlseas 
ZZL L Turners Syndrom. tesulUng from ft. absence o, a s«ond sex 
state known as svn drome Is associated with th 

chromosome (X chromosome monosomy). The synorom 

chromes infantilism, and vanous somatic 

Matures souare chest, «. shod broad neck wift webbing. Addtfon,, .noma,,.. 
::rr«us v,gus, congenKa, lymphedema o, me fee, «d hand, ten. 
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heart syndrome (Miller, M.J.. et al. ^Pednat r^ 102. 47-5U, I 

^.oeuai (1988) Van Egmond.H.etd.BLideartJ., 60. 69-71, 

5 Hejji^diatr^ 43: horsesnoe kidney, 

M988U Renal abnormalities include rotafcon of the k.oney, n 
(1988)). Ren hydr0 nephrosis secondary to ureteropelvc 

duplication of renal pelvis and ureter, ana ny 

maturation Is norm* or s,.gf*y «*« - «*- " " 9S * 
H , s ™.resuKc fg on a d a . S .e,oidd e .cienc. Typlcafiy. fehne. eppeatanc. 

of age as well as late, >n puberty. Changes of ft. sptne, vertebra. 
" Z s lsls are afso common. Abnormain.es of ft. oarpaf, wnsf, kn 

hyp oplas,a. and sooUos* arc ^ utertne growft 

md peM, ere —J-" 1 £ fte firs. 3 years of life aker whfch growft velocky 
d9Cetera,M ^ TI-»S vtmTZZZL fte pafien* sun., from sexuaf 

20 Current tnerapy Re cent data indicated growth hormon r. 

,„ducing secondary sexual ch^cfen^ )13: 393 

r ,o ft. ^ r ; — ir^-r^-c: 

1 II and ftue a decease in heigh.. In fact, phannacologtca. doses o, 

, an TaccTlerate bone maturation and resulting in epiphyses fusion a, an e*fy 
.strogen can accelerate o 

ag . wthou, concern Ifan. inceaeee .n ^ ^ 

30 esfrogen ailows pafienfs to d.v 

.sflog n ft rapy (Levin., LS.. Ped^. «= 1173-1.83 <1879». 
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Given the adverse side euecK of estrogen in Turners Syndrome patients, a ne d 
e * ste tor a bone sparing agent which does no, posses signmoan, uterotroph* 

^Tunned States, one in every tour wo ,u,re medio* attention lor 

6 breast symp.omatoiogy. While much rarer, maies also encounter breas, disorders. 
SuT dsols inciude gaiactormea. gynecomastia, hypertrophy, p*M* 
^dynla/mastelgla. hyperproiadnenn*. and genereiiy non*brocy*c. non- 
cancerous masoopathias. „ ^ c , women . 
Breast pain is common and estimatea v 

. . tk. discomfort aenerally is classtfled as (1) cyclic 
Ki^ m «iiv the Gtioloav s unclear. The discomion gen«ic« 7 

r^uch as duo, ectasia end sclerosing edenosls. or (3, referted pa,n such as 

~^lU,aUen,a,gememo^^^^^ 
,5 female counterpart is hypertrophy,. This enlargement is focalized ,o me aureoles and 
' ZZ unilatel or more commonly biiater,. The condl.cn Is usuafiy henfgn ,n n^, 

Tweve, it can be th. source c. severe psychological distance to the paten,. 

aany age. Gynecomasua can have many undedying causes, e.g., KhnefelW. 
TL OOCT chromosome! abnormal!*), liver disorders, esuogen therapy for 
20 ^ re— tlmors o, vanous endocdn. organs, and certain drugs ^ 
L „. The common relationship between all these causes and me resuming 
^U. I. the product o, ebnorma, — o, es^ens. « 
Tatmen, o, this disease Is llmKed to three therapies: 1) Determinate and treatm n. 
25 I ^denying cause; 2) Surglc* remove, c, the breasttfssue; and 3, Treatment w«h 
ltvls»esto?and radiation. Determination end treatment of the undedying cause 
r^masti. ,s no, a^ys possible. Surge, and — wKh , 
and radiation la no, afways successful and entails great expense and nsK. Ciearty, a 
more effective and safer therapy would be useful. 
30 oLorthee is ,he product o, breas, mil, in ,he m,e or femefe wh e n n * 

immediately associated w«h pregnancy. The highly Inappropriate and rare response 
rle male breas, is accompanied by severe psychoiogica, discomfort to the ma* 
JL I, is though, ,o be caused by an overproduce o, esuogen and prolan 
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excess. Surgical treatment <s usually the therapy of choice ■ fhe undoing cause car, 
not be determined or Vested. A sater and less costly therapy would be us ®^* 

Diabetes mellHus is a systemic disease characterized by disorders In «. acton, 
o, insulin and other regulatory hormones In the metabolism of carbohydrates, fafs and 
protein,, and In the sfructur. and fun*n of blood vessels. The pnnwy symptom o, 
iehefes ,s hyperglycemia. Can accompanied by gluooeurla, the presence ,n unne o, 
,e,g. amounts o. glucose, and polyuria, me excre«on of la^e volumes o, unn . 
Additional symptoms arise in chronic or long standing diabe.es. These symptoms 
include degeneration of me walls o, blood vessels. Afthough many diner.™ organs ar 
enacted by these vascular changes, the nerves, eyes and kidneys ap P «r to be «h. 
!os, susoeptioie. As such, iong-standing diabetes mellUus, even wnen treated w*n 

insulin is a leading cause of blindness. 

There are two recognized types of diabetes. Type I diabetes Is o.juven,,e onset. 
Kefosls-prone. develops eariy in lite w» much more severe symptoms and has a near- 
lein prospect Cater vascular Involvement. Control otmis^eo, d,=be,es ,sd ln -,cu« 
Z retires exogenous Insulin administration. Type „ diabetes mellrtus ,s o, ad*t 
cnset. Kefosls-resistenf, develops later m life, Is mllder and has a mo* gradu* onset 

On. of the most significant advancements in the history o, medtca. scene 
cem. in ,922 wnen Banting and Bee, demonstrated me fhempeu«c tf.ee* of insutor 
,„diabeacdo g s.Howeve,,even,oday,.c,e K plc,u,eo..h.basiob^m,oaide,eoU 

C me disease is no, Known, and diabetes remains a serious healm problem. It « 
celleved the, two percent o, me United State, population Is affilced with some formo 
diabetes. The introduce of orally effecUve hypoglycemic agents was an .mponanf 
development In fhe treatment of hyperglycemia. Oral hypoglycemic agents era normally 
i used in the treatment of adult onset diabetes. 

Observers in animal models on giucose metaboiism fortype I, diabefes and 
in humans suggest mat sex steroids play a permissive role in fh. phenofypte 

Teldrogens end estrogens on blood glucose levels. Testosterone 
0 I" or ovariectomy female rats resuned in merited msuiin resist. wh,ch 
Had ,0 morphological changes in muscle. Hcimang, * » 
Tsss-seo (.gso,; Holmang. e. al.. Am^M. » ««« ^ 
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streptozotocin diabetic rats, implanted testosterone antagonized the ability of residual 
insulin to maintain glyoemic control, Le et al.. Fndocrinoloqy , 116, 2450-2455 
(1985). In contrast, glucosuria disappeared in castrated diabetic KK mice and 
reappeared when androgens were replaced In these mice. Nonaka, et al., Jpn. J- Vet. 
5 Sci 50, 1121-1123 (1988): Higuichi, et al., Exp. Anim., 38, 25-29 (1989). 

Results from estrogen administrations also support the hypothesis that th 
balance between androgens and estrogens is critical to the development f 
hyperglycemia. Daily estradiol administrations to diabetic KK mice normalized the 
blood glucose levels and eliminated glucosuria, Toshiro, et al., Jpn. J. Vet. Sci ., 51, 
10 823-826 (1989). Estradiol also lowered the blood glucose levels of C57BL/6J-ob/ob 
mice , Dubuc, Pros Soc F*n Biol. Med. . 180, 468-473 (1985) and C57BL/KsJ-db/db 
mice Garris, Anatomical Record . 225, 310-317 (1989). 

' m climacteric women, anxiety, depression, tension and irritability begin during 
the perimenopause and can be correlated to reduce estrogen levels and estrogen 
16 replacement therapy has been recommended for the treatment of these symptoms 
(Malleson J., Lancet . 2: 158, (1953); Wilson et. al.. J Am. Geriatric Soc , 11: 347 
(1963)). The mechanism for protective effects of estrogen in this case in unknown, but 
may be related to potential effects of estrogen on biogenic amines such as serotonin 
(Ay , ward M.. lot noc mmmunicat ^* System Med. Sci.. 1 : 30 (1973)). To this regard 
20 circulating serotonin is reduced in postmenopausal women (Gonzales G., et. al.. 
Ma turitas 17: 23-29 (1993)), and serotonin (as well as several other biogenic amines) 
have a putative role in behavioral depression. 

Phillips and Sherwin (Psychoneuroendocrinology. 17: 485^95 (1992)) reported 
that in surgically menopausal women given estrogen, scores in immediate and delayed 
25 recall tests are greater than in similar women not given estrogen. Two potenfal 
hypotheses might explain this effect. There is some evidence that partial estrogen 
agonists (or anti-estrogens) such as tamoxifen interact with the muscarinic receptor 
(Ben-Baruch G., et. al., Molec, Pharmacol . 21 : 287-293 (1 982)), and muscarinic agonists 
(M 2 ) are known to produce posrtive effects in a number of memory associated tasks 
30 and may have clinical relevance in Alzheimer's Disease. Another interesting possibility 
may be linked to neurokinins such as Substanc P, which are known to have 
neurotrophic as well as memory-promoting ffects (Thoenen H.. Trends .n 
Neuroscience, 14: 165-170 (1991): Huston J. et. al.. Neurosct Biobehav. Rev. 13: 171- 
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180 (1989)), thus, through an effect eKher at a neurotransmitter receptor in the CNS or 
at a neuropeptide receptor, a tissue selective estrogen agonisVantagonist couid 
produce memory and cognitive enhancing effects. Such an activrty would most 
relevantly be assessed in man, but a variety of animal models (i.e. maze learn.ng, 

5 extinction etc.) are available for preclinical testing. 

Perhaps the most frequent CNS related problem in climacteric women is th 
occurrence of hot flushes. While this undoubtedly is a somatic effect mediated by 
effects on the microvascular, cunent evidence points strongly in the direction of CNS 
initiated effect (Lomax P., et. al., fharm^[her 57: 347-358 (1993)). Therefore, a 

10 tissue selective estrogen agonisVantagonist might offer the idea, therapy providing th 
desired effect in the absence of untoward side effects on reproductive tissue. 

Obsessive-compulsive disorder is one of the rarer psychiatric illnesses, although 
mi nor obsessional symptoms probably occur in one-sixth of the population 
p ^ngHi* of Medicine . American Medical Association; Current Diaqnosis , W.B. 

15 Saunders Company, 1985). It is characterized by one or both of two symptoms. Th 
first comprises recurrent, intrusive ruminative thoughts that the patient may realize ar 
senseless but of which he cannot stop thinking. The most common of these ar 
thoughts of violence, contamination, doubt, or personal illness. Normally, the pati nt 
does not believe these thoughts are true reflections of reality. However, some patients 

20 become convinced that their obsessive ruminations are true, and suffer from psychofc 

delUS,0 The second comprises repetitive, ritualistic behaviors that the patient recogniz s 
are needless but that he cannot keep himself from performing. Hand wash.ng, 
counting, checking rituais. and touching rituals are examples of such rituals. Th 
25 carrying out of the ritual is not constant, but fluctuates and mirrors anxiety levels. Ther 
normally are intense feelings of panic and anxiety K the patient is prevented from 
completing a ritual. 

While appearing depressed, a review of the history of obsess,ve-compuls,v 
patients normally reveals that obsessions and compulsions precede the onset of 
30 dysphoric mood states and that depressed feelings are related to the impact the 
obsessfce-compulsive behavior has on life. In severe cases, the patient will be 
incapacitated, completely overtaken by the distraction of constant obs ssiv 
ruminations or the demand to complete endless compulsive rituals. 
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Consump.lv. disorders Mud. those disorders to which ... H*l norma,* 
Consump. range ^ , o m exlenl ^ 

forms. Thus, it .s clear pleasa nt and welcome, ev n 

9 ^<r. sH, is m. mos, domlnan, cause - proved, me^ 
H demise In developed countnes. On average, smokers * sever.. years ean,er 

Hookers, and .adal wnrtdes are increased. D,aoe U c pa«en«s who smoke may hav 

e^nlc ear Unions man children o, "^^ZZZtoJL-to Hsk 
26 smokers memse.es. Exposure » ^ f d _ g 

of cervical cancer, lung cancer, and heart d.sease ana p 

„ > J knowledge ma, me cession o, smoking hdng. w*h K num rous 

" ======== == 

and, of course, a craving for tobacco. 
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Alcohol abuse and alcohol dependence (I.e.. alcoholism) are serious public 
health problems of modem society. In the United States alone, an estimated 1 3 million 
aduRs exhibR symptoms of alcohol dependence due to excessive alcohol intake, and 
an additional 7 million abuse alcohol without showing symptoms of dependence 
according to U.S. government projections from studies conducted in the mid-1980s. 
A,oohol dependence and abuse are very expensive as R is estimated that R cost the 
U S well over $200 billion in 1991 with no prospect of falling or leveling off. The soaal 
and psychological damages inflicted on individuals as a consequence of alcohol abus 
e.g., children bom with fetal alcohol syndrome (FAS) and victims of alcoho.-re.ated 
accidental death, homicide, suicide, etc., are immense. 

While R is generally accepted that alcoholism and alcohol abuse are affiliations 
with staggering international economic, social, medical, and psychological 
repercussions, success in preventing or otherwise ameliorating the consequences of 
these problems has been an elusive goal. Only very recent.y the pubfic view that 
alcoholism and alcohol abuse are remedial solely by mora, imperatives has been 
changed to include an awareness of alcoholism and alcohol abuse as physlolog.cal 
aberrations whose etiology may be understood and for which therapy may be found 
through scientific pursuits. Both alcohol abuse and dependence arise as a resuR o 
different, complex, and as yet incompletely understood processes. At present, alcohol 
research is in the mainstream of scientific efforts. 

This invention provides methods for inhibiting obsessfce-compulsive and 

consumptive disorders. _ . . . 

Hirsutism (hypertrichosis) Is characterized by excessive growth of hair. In 
women, hirsutism refers specifically to excessive growth of hair in a male pattern and 

i distribution. Clinically, hirsutism in women is seen as a growth of termina. hair on th 
face (particularly on the upper lip), the chin, chest, back, and .ower abdomen 
(escutcheon). This growth of hair is often seen as unsightly and can be the caus of 
embarrassment and psychological distress. Hirsutism is a common occurrence atth 
menopause, but can occur any time after puberty. The etiology of the condition has 

D b en linked to over production of androgens by either the ovaries or adrenal glands or 

both. . 4 

Hirsutism in women can be treated in a variety of ways. Cosmetic treatment of 

the condition, including shaving, plucking of hairs, and bleaching, while effectiv In 



-23- 



improving the appearance of the patient, are on.y palliative and must be constantly re- 
adied Glucocorticoid steroids are often effective; however, they have the potent,al 
of serious side-effects such as Cushing's Syndrome. Oral contraceptives can b 
effective; however, care must be taken because certain progestins used in common 
5 oral contraceptive regiments may actually contribute hirsutism because of th ,r 
androgenic side-effects. Climetidine and Spironolactone have shown som 
effectiveness in the treatment of hirsutism; however, each of these can have unwanted 
side-effects. Clearly, a more effective and better tolerated agent wouid be useful. 

Alopecia (hair loss) can occur in women for a variety of reasons, and includes 
10 female pattern alopecia. Female pattern alcpecia is characterized by chronic and 
progressive hair loss often beginning around thirty years of age and accelerating at 
menopause. The hair loss is usually confined to the central scalp in a diffuse pattern. 
This loss of hair is cosmetically damaging and often psychologically disturbing to th 
patient. The etiology of the condition has been linked to an elevated level of androgens 
15 Ind the subsequent response of androgen sensitive hair follicles. Treatment .f the 
condition is primarily cosmetic in nature, e.g., wigs, hair styles which cover the effected 
area, etc. The drug. Spironolactone, has been used, but does have side-effects. 
Clearly, an effective treatment for this condition would be useful. 

Macrophages play a central role in host defense through a variety of effector 
20 mechanisms involving both membrane related and secretory events (Gordon *LlL, 
Qm _omJnm^. 4, 25, 1992; Fuller, fidUteLJ. 48, 65, 1992). Phagocytes,*, 
ohemotaxis and antigen presentation are membrane related processes involved in 
immunologic defense mechanisms necessary for host survival. The importanc of 
macrophages in defense against microbes, immune surveillance, destruction of tumor 
25 cells and in the clearing of senescent erythrocytes has been documented in man and 
in an'imal models characterized by the selective elimination of macrophages (Claassen 
et al J Immunol Meth .. 134. 153. 1990). Macrophages also contribute to host 
d^se through secretion of bacteriostatic and bactericidal proteins, cytokines and l.p,d 
mediators, as well as oxygen and nitrogen reactive intermediates. The secretory 
30 capacity of the macrophage is centra, to its function as these cells secrete over 100 
distinct mediators and are located in every organ (Nathan. J. din. Invest .. 79, 319. 



1987). 



-24- 



While aberrant activation of macrophage functions is associated with 
autoimmune diseases as well as both chronic and acute inflammatory processes, the 
reciprocal condition, suppression of macrophage effector functions, is associated wrth 
reoccurring infections of both opportunistic and non-opportunistic pathogens and 
contributes to increased morbidity and mortality. Populations associated with an 
immunocompromised state Mud. bum patients, transplants, HIV infected Individuals, 
cancer patients undergoing chemotherapy and surgical patients, notably those wrth a 
higher risk of infection as observed in thoracoabdominal patients. 

Currenttherapeuticapproachestothesepatients inc.udes the use of intravenous 
infusion of macrophage derived cytokines notably the colony stimulating factors G-CSF, 
GM-CSF. and M-CSF (Nemunaitis, Transfusion 33: 70. 1993). Supportive therapy with 
antibiotics and fluids is also used, however, the limrtations of these approaches ar 
demonstrated by the continued problems of infection in immunocompromised patients 
and the emergence of more deadly strains of antibiotics resistant organisms. 
Furthermore, infections of immunocompromised patients with opportunistic pathogens 
including Pneumocystis and Cryptococcal infections remain significant and resuH ; « 
complications despite various antibiotic protoco.s. Clearly, nove. therapeutics wh,ch 
can selectively enhance macrophage effector functions to augment host defense would 
play a central role in the clinical management of these patients. 

Estrogen has been reported to increase select macrophage effector functions 
including Fc mediated phagocytosis, class I. antigen expression, and .L-1 secretin 
These observations coupled with the known propensrty of women to be more res,stent 
to a variety of infections (Ahmed etd., Am^Path, 121, 531, 1985) suggests that 
estrogen,ike compounds may enhance macrophage effector functions and thus b 
beneficial in disease states associated with depressed host defense such as bladd r 
infections or depressed wound healing. 

The term "inhibit- is defined to include its generally accepted mean.ng wh,ch 
includes prophylactically treating a subject to prevent the occurrence of one or mor 
of these disease states, ho.ding in check the symptoms of such a disease state, and/or 
, treating such symptoms. Thus, the present methods include both medical therapeutic 
and/or prophylactic treatment, as appropriat . 

Th, methods of this invention are prac«eed by administering «o en indMduai m 
need of treatment an ffeotive amount of a compound formula I. 
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Compounds of formula I are described as being effective in treatment of prostat 
disease, breast cancer, osteoporosis, endometriosis, cardiovascular disease and 
hypercholesterolemia in commonly owned UnKed States Patent application serial no. 
08/369,954 which is hereby incorporated by reference. 
5 The terms C,-C 3 chloroaJkyl and C,-C, fluoroalkyl include methyl, ethyl, propyl 

and isopropyi substituted to any desired degree with chlorine or fluorine atoms, from 
one atom to full substitution. The term C 6 -C 7 cycloalkyl includes cyclopentyl, cyclohexyl 
and cycloheptyl. 

Halo means chioro. bromo. iodo and fluoro. Aryl (Ar) includes phenyl and 
10 naphthyl optionally substituted with one to three substituents independently seiect d 
from R* as defined above. DTT means dithiothreitol. DMSO means dimethyl sulfoxid . 
EDTA means ethylene diamine tetra acetic acid. 

Estrogen agonists are herein defined as chemical compounds capable of 
binding to the estrogen receptor sites in mammalian tissue, and mimicking the actions 
15 of estrogen in one or more tissues. 

Estrogen antagonists are herein defined as chemical compounds capable of 
binding to the estrogen receptor sites in mammalian tissue, and blocking the actions 
of estrogen in one or more tissues. 

One of ordinary skill win recognize that certain substituents listed In th« 
20 invention will be ehemieaily Incompatible with one another or with the heteroatoms in 
the compounds, and will avoid these incompatibilities in selecting compounds of th,s 
invention. Likewise certain functional groups may require protecting groups during 
synthetic procedures which the chemist of ordinal skill will recognize. 

The chemist of ordinal skill will recognize the. certain compound, of th,s 
26 invention wil. contain atoms which may be In a particular optic* or geometne 
configuration. All such Isomers ate Included in this invention: exemplan, levorotatory 
isomers In the cis configuration are preferred, likewise, the chemist will recognize fha. 
various pharmaceutical* acceptable esters and salts may be prepared from certain 
expounds of this invention. All of such esters and salts are induded in this invention. 
30 The remedies for the conditions and diseases for use In the methods of this 

invention can be prepared by the methods commonly employed using conventional 
organic or Inorganic addi«ves, such as an excipien. (e.g.. sucrose, starch, mannriol. 
sorbitol, lactos , glucose, c llulos . tele, cafcium phospha. or calcium camonate), a 
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binder (e.g., cellulose, methylcellulose, hydroxymethylcellulose, polypropylpyrrolidon , 
polyvinylprrolidone, gelatin, gum arabic, polyethyleneglycol, sucrose or starch), a 
disintegrator (e.g., starch, carboxymethylcellulose, hydroxypropylstarch, low substituted 
hydroxypropylcellulose, sodium bicarbonate, calcium phosphate or calcium citrate), a 
5 lubricant (e.g., magnesium stearate, light anhydrous silicic acid, talc or sodium lauryl 
sulfate), a flavoring agent (e.g., citric acid, menthol, glycine or orange powder), a 
preservative (e.g., sodium benzoate, sodium bisulfite, methylparaben or propylparaben), 
a stabilizer (e.g.. citric acid, sodium citrate or acetic acid), a suspending agent (e.g., 
methylcellulose, polyvinylpyrrolidone or aluminum stearate), a dispersing agent (e.g., 
10 hydroxypropylmethylcellulose), a diluent (e.g., water), and base wax (e.g., cocoa butter, 
white petrolatum or polyethylene glycol). The amount of the active ingredient in th 
medical composition may be at a level that will exercise the desired therapeutical effect; 
for example, about 0.1 mg to 50 mg in unit dosage for both oral and parenteral 
administration. 

-, 5 The active ingredient may be usually administered once to four times a day with 

a unit dosage of 0.1 mg to 50 mg in human patients, but the above dosage may b 
properly varied depending on the age, body weight and medical condition of the patient 
and the type of administration. A preferred dose is 0.25 mg to 25 mg In human 
patients. One dose per day is preferred. 

20 Compounds used in the methods invention are readily prepared by the reactions 

illustrated in the schemes below. 

Certain compounds of formula I are conveniently prepared from an unsaturated 

intermediate 

Z'-G 

28 
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with a noble metal catalyst In a reaction inert solv nt. Pr ssure and 

rrr: r rr- - — — * • - 

houre „ room^em - -0 - - - ~ 

„.«. Syn.hes.s. ZZ. 5T3 (1980). Fo» 9 , «„ 

W «um or b ~ r a h * e ^ 

or magnesium reagents wh,ch are a»owed tc reac, 
26 ^cee.umc^r.d.pre.erabV^u.cee.m^c > ^ 

workup-Trea^ole^ercaxbrncUO^ore^ I ) 

30 presence o. a pallad lU rn m V ^ ^ ^ chem 

to ^ ^2;: 1 0 8 - Pre - - p,e,ene d compound »e su^ed 
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. h „ nu . nch 0 f ft. corresponding lithium r agent «i* 
aryl zinc chlorides ax. prepared by quench of commere ia,ly .vafabta. 

„ hydr ou, ,nc chloride. The a* boron* reagent w*h b*Kyl bora,.. 
„ prepared by quenching «h. «-P- ^J^J^ .cd worKup. Acta 

— t : set rr: -I « - - — * 

6 chemica Scan. 4L 221 »° ' corresponding bromrd. or 

ar. PT.P^ * halogen meW e*ch-g te prepared by 

halid . w* n-btay. or t-butyllKhlum. ^^^^.vo^^r.Ch^ 

,. catalytic hydrog.nat.on of t-6,nw P lnterm edlatea which «=r 

10 for example, affords the conespondmg drhydro met xy ^ ^ 

sub seguen«y deme.yla.ed using boro, . tnbr ^ ^ „.,, 

48% hydrogen bromide In acefc acrd ^ ^ ^ 
These compounds ar. racmrc and can ^ ^ 

P- ~r~~ZZ m ZZ^ - b. eard.d ou, by 

^rrr^ p :^r— ^ - compound . 

„.atm.nt with M (see Exan.pl. 2)^ ,„ compounds of 

20 When 0 end/or B diLpyddines or pyridine* - 

Formula I may b. pr.par.d from the corre p ,„,„.,. yf^oxy) 

illustrated in Scheme 1 and as fully descnbed for ^ 

The rn^hy. o. -7;; d =p t2™sob.oonv«,,.n^pr.pared 

25 Z .=OCH 2 CH, O- pyrrolidine D.E. B - . ^ p< ^ e ^ 

by . M step of hydrog.na„on of n.«ox,d«e ^ « ^ ^ ^ ^ 

„oo. Ml 4S001, in a reacbon ^ ^ „ „„ ,„ 

♦ Pressure and temperature are not critical, we 

„ Th . s.cond - ^7^1™ sul as boron tHbrom*. in 
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produc , * .hen ,so,a.ed by convent me,h 0 d s converted ,o en add *=K . 



desired. 
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SCHEttE 1 




G )n > 



,N~O r 



18-c roun-6 



1-1 



0>n 



1. n-BuLi 
2- 0 



H.CO 




PYR'HBrBrg n- 

9-i 



H 3 C0 




1-5 



1-3 



1-4 



flrZnCl or PrB<0H> 2 , Pd(Ph 3 P>4 



0>n 



1. H 2 , Pd<0H> 2 

2. BBr 3 or HBr 
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Tne synthesis c. compounds ot Formu* I whet ^ 

^^-^M««^*r^^r*«- sofven* to vWd 
5 %, wn.cn a,, .educed with IKhium elummun, ^ - « lMds 

to tenter y amides M . which "f"^' J sodium bonohyddd. . 
dihydto isoquinolinium salts (Z- . ^bremid. deitiethytation in 

aikoxytetrahydro isoouinolines; foliowed by 
10 methane chiodde affords the targe. :*»*«• 




YNH 2 fi, ] 

on-f^l * R0-<^ fl (CH 2 ).C0NHY 

RU ^^ fi <CH 8 ).C0Cl 

E-2 




,CH 2 NHY 



2) BBr 3 



Compound of Formula I 
B = Nitrosen 



30 below in Scheme 3. Seconds^ em nes (3-1) y u8 oxyenloride 
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, kylat ed w*h the approve* — and —ted wKn -on 

tribromide to yield the desired target structures. 

SCHEME 3 



R<CH 2 >. 



CH 2 NHY 



3-1 



C0C1 
CH 2 C 6 H 5 



10 



15 



20 



25 



R0 ^Xfi<CH 2 ) e CH 2 NC-rf>E 



0CH 2 C 6 H 5 



P0C1; 



0CH 2 C 6 H 5 

rr^E 




Compound of Formula I 
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m ett,ods o. the present mverftron, » Is prefer. P form 
occe p,eolesaft.om, ^.^^7 d ^ d ' d n * e n saltt ^ . wide va^y o. 
pharnw^itleel'y acceptable aad end . dethephyslol0 fllcally acceptable salts 
5 inoIfl an*and,p,e f erab,y.organ,cec, + J m Mso par, ot thle 

^cb w . often used t, pt-m-ceoftcd I chem sfty. ^ 

irw enfto, Typic* ^ -^nVPop^C and ft- ... 
nydr o bro mie. hydro,od,c. n,UK. S * r "' P J omonoanddicarbo xyllc adds, phenyl 
S^sderivedtrom organic acds.such -**V^, ^ Mom a«o 
10 su bs«uted -n* acids. hydroxy^ Suoh ph „maeeutic* 
ac , d s.a 1 ,p h aftoandaro m a«csufton» ads.^ tf)luoroacetate , achate, 

-i— ~ *7 ' n r— e ' dLoPenzoate. h,d ro *,ben,o.,e, 
.sconce, b " = ^^o^enzoate, ■ 
m ethoxybenzoate, methylbemoate o . ,<wloate.hexyne-1.4- 

„ ^.^^..Pneny^..^^^^ , g ^ me . 

dlo a,e. caprate, caprylate. ^"^^Z^^"**** 
h eptanoa,e. h ippura,e, lactate, ^, wepM ^e.phospha. . 
m es»ia,.,niccftna,e.isonico,lna« '•"^^^ospnafe, pytophosp,-. , 
mo nobydrogenphospba,e, ^drogen HosP^ rn p^ tuberat , 

20 pt opio,a,e. propionate, pn^opronat. ^esuKonate. p- 
su „a,e. bisultate, pyrosultate, s* ^ eth .„..u«on.«., 2- 

bromopbeny.sul.onate, ^''^^Z^^. r^^- 

re a«ing a compound o, .ormula « «M»- « ^ ^ „ . 
^otents „ gently combined ,n - hour to 1 0 days and can 

Th e seft normally precipHa.es out o. o(f by ^enftona, means. 

rr^rrrrr-'^--- 
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adm.mstered ac y inc | ud ing. for example, the compound 

10 rrr jrr-ri, *. -i - — - - ^. - * 

administered, the rouxe contajn ft 

ritx/ of the pathological condition being treated. A typical aai.y 
severity of the paxnoiuy ma /day of a compound of 

=rs sssss :^ 

16 40 mg/day. _H„i„l«tered bv a variety of routes 

The compounds of this invention can be administered by a y 

Treotai fransdermai. subuctrtaneous, Intravenous, intramuscular, and 

rrrrr « « ««— ^ * *t • : , 

intranasal, inese cun k r nh w S ! C ian Typically, a formula I 

^onofwhich-lbedecfdedbythea^n rng ph^. Typ y ^ 

20 compound, or a pharmacy £T . phorrnaceutol 

pharmaceuticaily acceptable carrier, diluent or excrpient 

tofa, ec«ve ingredients in such formuiafions comprises from M £ «» 
• Z „ fhe formulation By •pharmaceuticaily acceptable- it is mean, the earner, 

25 rr-srr - - * — . - - - • - • 

eTTlcedures Known in fhe an using we,, known and read,,y avatiab. 
prep .ed by procedu ^ ^ ( ^ ^ 

ingredients. For example, me p .—.sules. suspensions, 

:::;o:r:,n:deL,o,,o.ng^ 

mannitol. and silicic derivatives binding agents such as carboxym yi 
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10 



15 



20 



«nd Dolwinyl-pyrrolidone; moisturizing 
olher oelMose denva«ves. «W— • "^Im carbonate and so* m 

a fl en,s sucb as gVcero* I*** «^ resorpfon ac „ 

bio arbona.e agents .or re.ard.ng d,sso.u»o suchasj „ ce«yi 

sudl as cuateme* ammonium '„ ^ „, bemonH, and 

alcohol, glycerol monosteara..; adsorplrv. so „ d po|yetM glyeote . 

, or example, aompolymedc substance, - w^. ^ 

Compounds o. formufc . general!, w„ l b „. not 

form u,a,lon. The .ollo^ng .ormulatlon examples only are 

inte „ded ,o «mH *e scope oMhe , presen, ^ ^ . compound o) 

ln the formulations which follow, active mg 
formula I, or a salt thereof. 
FormuWon 1: Ge«n Capsule 

Hard gelatin capsules are prepareo usi a 



Ingredient 



Quantity (mg/capsule) 



25 



Active Ingredient 
Starch, NF 

Starch flowable powder 
Silicone fluid 350 centistokes 



0.25-100 
0-650 
0-50 
0-15 



30 



T^o^nTp^P^ be ' OW; 



-36- 



Quantity (mg/tablet) 



10 



Formulation 2: Tablets 

Ingredient 

Active ingredient 
Cellulose, microcrystalline 
Silicon dioxide, fumed 
Stearate acid 

Arternatively, tablets each centring 0.25-100 mg 

up as follows: 
Formulation 3: Tablets 



0.25-100 
200-650 
10-650 
5-15 



16 ingredient 

Active ingredient 
Starch 

Cellulose, microcrystalline 
20 polyvinylpyrrolidone 

(as 10% solution in water) 
Sodium carboxymethyl cellulose 
Magnesium stearate 
Talc 



Quantity (mgAablet) 



0.25-100 
45 
35 
4 

4.5 
0.5 
1 



25 



- ^^^^ 

9ra nu,es so product are d„* £ »• P ^ ^ ^ 

Le compressed on a MM machine ,0 yie.d M» 
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> ■ •„„ n 25-100 mg of medicament per 5 ml dos ar 
Suspensions each containing 0.25-100 mg 

made as follows: 
Formulation 4: Suspensions 



10 



Ingredient 

Active ingredient 

Sodium carboxymethyl cellulose 

Syrup 

Benzoic acid solution 

Flavor 

Color 

Purified Water to 



Quantity (mg/5 ml) 



0.25-100 mg 
50 mg 
1 .25 mg 
0.10 mL 
q.v. 
q.v. 
5 mL 



15 



prepared containing the following ingredients: 
20 Formulations: Aerosol 



25 



Ingredient 

Active ingredient 
Ethanol 

Propellant 22 (Chlorodifluoromethane) 



Quantity (% by weight) 



0.25 

25.75 

70.00 



propellant. The valve units ar then fitted to 
Suppositories are prepared as follows: 
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Formulation 6: Suppositories 

Ingredient 

Active ingredient 
Saturated fatty acid glycerides 



Quantity (mg/suppository) 



250 
2,000 



" T~~Z a No. 60 mesh U.S. sieve and 

^ ac«ve ingredient Is P-e 

10 necessary neat. m« 

capacity and allowed to cool. 

An intravenous formulatien is prepared as follows. 

Formulation 7: Intravenous Solution 




Active ingredient 
Isotonic saline 



20 mg 
1,000 mL 



20 



^^^^^ * 

„ a rate of about 1 mL per minute. ^ ^ 

on estrogen depended targe^ tucn as t^noxKen ar 

estrogen-dependent prooesses. However, m ^ methods below enabl 

26 no,pure^gon.s«s..-no.^^^ g -2 ^esoogen etteo, o, th 
*. sKllled practmoner to d ~ ^80 Jrporated herein b» reterence olalrns 

=r - . — - - — - - 

e s.ogenagon,s, and/or estrogen ^T^^ ' 

U!SdD± T7ffsD) 1(20 days <* 40 g body wt ; Chades «ver Wig. 
rI; S ;Xr— eU J-es^ogenloa^. . — * - 



30 
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dos e o. a compound o, fern*. a *— *- - 1 «*» « " 
„ a,, y .o juvenile SD rats t o de.orm.ne ft. endogenic eflec, „*. compound,. Th 
jTpoJ.de are suspended in 0. 2 5% ego, for*. MM- The animate .H 
Tn Z 4 the uted removed, cieared o, any mfrautonne fluid and subsequent y werghed 

Leropuopic eflec,, Wd by toe respective daiiy doses o, compounds oHormuta 1 . 
riesUenie eflec, o, to. compounds U .estod by .he reducflon o, to. utonn 
weigh, (anti uterotropic eflec.) in .he presence of . mg/kg estradiol. 

9 ms3m£SS! mmm ! ^n- Estrogen receptors (ER) are measured ' n 
10 ^oi ofulleJueo, female tmmrfur. whlto New Zealand rabbfls (3 months of 
T The utod are separated from surrounding f.«y tissue. Hnsed in ice^old 
Dh lha.e-bu«ered saiine, and immediately frans.err.d into .quid n«rog«.. Th.froz n 
* pu. into a capped Teflon cylinder pre^oied to liquid nflrogen to* la 
TL SO. 17) (or a. Las, 30 sec. in a microdismembrator (Braun. Meisungen. 
„ TnZZ resenceo,a.ungs.encarb,deb„. The resufltog power is mixed wflh 
nl < : 4/w:v)o,Trisbu«.r ( 0.0, M , Ms. 0.00, EDTA, pH 7.5), homogenized with a 
TJL homogenize and cenfrfluged a, 105.000 g tor 1 hr. The sup.rna.an, (cytoso > 
and toe protein concenfraflon adjustod to 5 mg protein/n,. The protom 
:^r te mJur.d^d,ng t oLowry-a 1 ,^A»,uotoo ) ^^^ 

, .• ...hes 26 X 10-M M7P-'H]esfradiol. and a rang, of concentrations of 
20 rjr.^ l ^l 8 'n.o,,om,u l . 1 a re « i ded. The relaflve binding 
Tfly tranflesfrogens to to. esfrogen receptor is canted orfl wflh to. dexfran- 
charcoal method at 2°C as described by Devleesch ouwer et al. [10]. 

7Zs - carried out in triplicate. The relative binding affinity is defined as 
25 the ratio of the concentrations of radioinert 17/,-estradio. to the compound of formula 

atisnecess^ 
Bound radioactivity at the highest concentration of 17/3 -estradiol (2,5 X 1 M) is tak 
as unspecrfic binding and subtracted from all values. 

asunspev. » « linH cftf this invention for treatment of skin and 

Procedures for evaluating compounds of th.s invention 

in 1 1 «? Patent 5 461 ,064, which is incorporated herein by 
30 vaginal atrophy are described in U.S. Patent &.*o , 



reference. 
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gkin Atrophy , 
^T^enty women, who are post-menopausai and in good health, are selected. 

AddKionally. these women are selected on the basis of their presenting seyeral signs 
of rapid dermal atrophy, such as a rapid increase in the number of facia, wrinkles or 
5 crow's feet, rapid change in the pigmentation of the skin. I.e. "age spots', or oth r 
complaints of rapid dermal aging. It shou.d be remembered by the attending phys,c,an 
that these criterion may be highly subjective to the patient and that some consideration 
mus t be taken into account in patient selection. Also. dermaJ atrophy may be the result 
of other factors such as UV damage from the sun or other environmental insults and 
10 that such patients who are suffering from these effects wou.d be excluded. 

The first component of the study is qualitative and subjective one. i.e.. an 
evaluation of improvement in the patients appearance. Such an evaluation requires an 
initial benchmark for future comparison. Some initial benchmarks might be in the form 
of a standardized set of questions as to how the patient views her own appearance. 
15 photographs of the patient, or a psycho.cgical profile of the patients selfnmage. Th 
second component is quantitative; these include the measurement of urinary excrefon 
of hydroxyproline. moisture content of the skin, glycosaminoglycans in the sk.n. and 
changes in resiiience and pliability of the skin. Methods for determining these factors 
are found in The Menopause". Ed. R.J. Beard. University Press. Chapter 7 (1977) and 
20 "Methods in Skin Research". Ed. Skerrow. D. and Skerrow C. J.. John Wiley & Sons 
Ltd Chp. 22. 'Analysis of Sebaceous Lipids", p. 587-608 (1 985). and further referenc s 
cited therein, all herein incorporated by reference. Again, an initial benchmark of thes 

quantitative factors is obtained. 

The women, thus selected and initially evaluated, are placed in a cl.n.ca. 
25 protocol of receiving 20-1 00 mg of a compound of this invention by oral administration 
either as a singie or split dose. Alternatively, these patients are placed in a protocol for 
topical administration to areas of the skin most effected by the atrophy. This topical 
protocol includes the use of a suitable formulation containing 5-50% (by weight) of an 
active compound of this invention applied to the affected area once or twice a day. 
30 Either of these protocols continues two to twelve months. Subsequent evaluations, 
both quantitative and qualitative, are made at appropriate intervals. 

A positive r suit is an improvement in the overall qualitative index of the patients 
appearance and/or an improvement in the quantitative parameters, e.g.. an inoreas in 
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» urinan, exerefion of hydroxyzine signing an increase in turnover and synthesis 
rrg—aseloisture oon t en,gi y oos a rn,nog ly oans, P »a b i l « y .orresi,ienoe 



of the skin. 



"dS^Mom . h associated with 

Three to twenty women suffering from vaginal airop y 

uJd These women are in general good hearth. Sinoe the natur 
me nopause are selected. These worn 9 ^ e effectiV eness of 

of this disorder is highly idiosyncratic and subjective, eva>u 

16 • ^rsrrL. — * - — — 

S,43g,931 . whloh is inoorporated herein by reference. 
M ^Animdsusedareovadeefornizedoro^^ 

^ -ogen ^^^-^1^ 

t t r„r:::™r ;r:ir,o — . - — * 

30 2. Lordosis intensity measured on a 3 point scale; 

3. Lordosis duration (in seconds); 
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" ""S rrlpouna „ show, through positive impac. on an, one - th. 
6 4 observations, at compared to control. 

***** ..tooted .or the cUnteal study. The., woman ar. post- 

Bu . to «fty won™ ar. ..tool. t<> ^ 

ntenoP-"-.'--— d ^n n 'I" —.e^eoteaso,,^ 
. tud/s MM ar. ,n good ^ rt subject natur 

of this symptom, the study nas y invention and the oth r 

lnto « groups, on. o, which race*,. ... ^ ^ ^ 50-200 
rec .^.p,ac.bo. W-n ^«a. t9 roupro.^an ^ 

teM t on. o) th. abov. aaaaya. rf ^ ,„ ^ 

20 fertility in women are aescnuw 
by reference. 

26 M th. contro. group and th. other gr P „ 

srou v:r;ir Xad— nte ,o, * - 

prepared in corn oil such that tne aa. y fiHministered to each rat within th 

defined group subcuteneously (so) darly. Alternate y. 
30 ^ gavag. or an i— ,at routa. J^IZ^^ continued 

r~"«r^^— ------ 
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u rats are withdrawn from th group. Eooh 8 roUP 

». , Sfh day a, wHch fim. ft. mala ra« ,m ^ ^ ^ ^ ^ 

o( .amala rafs than I. mein,*ed tot ^ , etuses . 

^1 J^- "-fry - * 

10 .aaaparatadlnto^aha^a^--- ^ ^ ^ as 
rats. One of the groups serves as s daily until spe rm 

rrrr-=="-^ 

^Watered raloxifene v» oral garage, twelfth day of 

^iacfron. The administration confrnues ~^£> wamlned ,or ft 

p,agnancy a, wh*h «ma - - ^ ldered ^ ^n ft. PRP. - 

presence of implantefron sites. A comp 

20 definad abova, Is 60% or lower. ,„ ^ , east on 

Utility of tha compounds dasonbad herein « 
of the abova assays. ..^h/enass of compounds of this invention in 

Precedures for determining fha patent ^,941, 

treatment of pulmonary hypertensive dlseas. axe descnbed 
25 which is incorporated herein by reference. 

fissayJ. . „ ,1 J PET, 26f: 686 (f992) (herein 

Tne procedure as sef ouf ,n Fama. a. a. Th0 lung . 

incor po,ated by reference, Is Th . pulmonary arfery 

Me axsanguinatad by P**-«".^„l me pulmonary cannula ,s 
30 iscannu,a,edas,smefrachea,on«n.n v^ ^ ^ ^ 

reefed ,0 fha perfusion * vasoconstrictor subsfanoea on 
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perfusion pressure increase toflowtng thromboxane nt.me«c sflmuLflon. 

As§§JL2 • v^r^H * sinale IV dose of monocrotalin 

„ ^ „ fiwa „ n H f,ftv rats are administered a single iv 

PV , oXtce,n conjugated dexlren ,n bronchi* aWeolar favage Md (as . 
10 accumulation of fluorescein conj y pressU re using a 

m easuremen, o, puimona* edema,, and ™ m ^^ Q!a[m . 106 ,^ 

Standtham P23.D .tS^-«- 
200 (1990). incorporated herein by reference. A compoun 

liuoated dexuan from bronchial alveolar lavage fluids of animals treated 
fluor esce,n ****** , , reductlon ln pu ,mona* edema. M lungs 

^ m a compound offormulaun^ g KamovsKy. flxaflv. and 

pulmonary artery pressure. 

^"^r- to flftv women are selected for the clinical study. The women suffer Irom 
Five to fifty women ar , dlo syncratic and subjective nature 

26 of these d,sorders. ft. tudyh J ^ _ ^ ^ ^ agenl 

w ; r :rr: - -men * i « w — — - 

and the other recede p ^ ^ M2 mon(hs 

mSO, r ror^ r« Tnumbor^ severfly Cfhe symptoms in bo* 
Accurate records are kept compart. The resufls ar. 

r:C- - -P,ms reported by each patien, before fhe «udy began. 



-45- 



of to. compounds of formula I Is illus,ra,ed by the posftlve impact they 
have in at least one of the assays described above. 

The ulilKy of a compound of Ma invention for inhibiting acne or seborrhea 
tosted b7»e pledures descrtbed in U.S. Patent incorporated herein by 



reference. 



^acho.aombe^en^^d^p^en.sseieo.ed.or.heoiinicaieva.uabon 
is placed in a comfortable environment, i.e., oomfortabiefemperafure, humidKy, hghbng. 
1 Th s. patient have refrained from strenuous exercise and consumpbon o, spicy 
„ tood, Jare^.hour.pdocfo^.ev.uaUon. An area of the body which contoin. 
T. number of sebaceous glands effected by sebonhea or acne, such as th 
'JZ« r^I.^ePadto remove acoumutated „p,ds. Apa.chof.re.Jdn 

T^on. fling a rectangle sized 2 . S by t.8 cm. A pad o, Oga^e paper £ «~ 
is tapea w , » test area Qf skin< 

suitable absorbent material sixed 2.5 by 1 .8 cm is piac 

ether rior to the placement 

16 rrr.:rirbr fl rd«p... 

banle Aner f*een minutes me pad is repiaced w«h a fresh pad (test pad^ This 
:lle loves are bacKground iipids in the sKin so toetote rate o, »pid producbon 
I Z sebaceous glands may be determined. The tes, pad is M. ,n placefortore to 
bytneseo a extracted with ether to remove th 

Ip^ as rnumbl o, sebaceous iiplds ,mg, per ,0 cm' per hour. The pafien, 
Z ^s eitoer 30^00 mg/day o, fhe active Ingredient b, toe orai rout, or appl e. 
r,op^ — on centring 5-20% by weigh, o, fhe acflve ingrediertf da,,y bo«h tor 
25 ZtolweeKs. The abovedesoHbed.es, pad metoodoiogy* repeated sev^ 
72 mroughou, admin,sUa,ion o, toe aCive hgredien, to monrtor progress. Th* 
Z may L be pedormed on animais to vertfy u«,«y. A pos.ve effect ,s refleCd 
by a decrease o, toe ra,e o, sebaceous gland Bpld production. 



Assay_£ 

30 



Between two and twenty patients are enroiied in tois clinica, proto~, and « 
MM, equated by direc, observa,lon of toe skin and lesions toereon. This ,s don 
Rising one 1= seCions of affected sKIn and ,he number and *>e o es.cn 
(oomedos, seborrheic lesions, ,c, is noted. The areas normally us d a,e to oh Ks. 
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, . takes either 30-400 mg/dey of the active ingredient by 
^ orel route, or eppl.es e topical form 

•^ien, deity, bom tor .re. to nine be ^ „ . valU et. the 
„e checked during the penod of „ markI ^y be mad. on 

. as end in £ ^ 'J ^ed by . reduc*on m * 

th. skin by e permanent mart*. A po 

-rir; rr— * res.. 

served in one or bo. o, th. abo* , »s.ye ^ ^ fc 



reference. 



l£i*-P*2£§dure d ^ females ar 

Bv . ,o thirty tenses are se,e« - „ Tumert 

, 5 between the age ot tweiv. end The study has a placebo con.ro. 

1,. hereon ^^teZll-S.-^---- 
20 continue this therapy for 3-12 months. Acc end o1 tne study 

EP 0 659 419 A1 incorporated herein by reterenc p 
evalu *g compounds ot the present — tor breast disorders. 

* Sma „„oselectedtormeclinicalstudy. The women have a history 

30 Five to fifty women ere sefected to Because of 

„ a breast disorder as described ^ ^ confro , group , m 

me subieotive nature o.these disorders, me study haa a p of w , 

wom „ „ divided into two groups, one of which rece,v 
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H *. other receive a placebo. Women In the .est group receive between 
.nvention and the other receive a p ^ for w2 

50-200 mg - *e ** P- *» b ^ ^ V o( „. breart d , sord er* ,n bo* 
m on,hs. Accurate record- . M££ *» ^ ^ „ 

6 compared both between m h „ . ach patient before the study began. 

« * - ^Tn^r— tl -ated b, Ibe poslav. .mpac, Ihe, 



above. 



10 AJSJBL2 sut|enng ^ gynecomastia or 

Between three and twenty ma! P ^ evidence 0 , ,ectation 

^ectorrhea are selected. Ml measurem o , ^ |nvenUon per 

day es a single or d M ded do* ^ ^ ^ ^ or eu , dence ot 

15 months. At appropnate intervals, lurther mea 

'^"Z^ -Pound, o, the Invention ustrated b, the posKve Impact on 

~ "TSZr^ gentle aCv»y ot - compounds o, «. 

Male r ;rrr: b r. . - - 

resistant. rt 6 Der Dlas ,lc cage with bedding and led water and Purina 

Mic a ere housed . per plasbc g ^ o( „. 

25 Formuiab Chow 6008 Punna * ^ ^ T^Z^ rooms ^ on Irom 
animal rooms is maintained at 23 i 2 l~ "8 



0600,0 1800h. , . . rtvariousdos ee as admixtures of diets. Eachdos of 

Antiestrogens are tested a, various d Compounds are mixed 

30 lnp utverizedchowand,epe,l^ ^ collect^ aom me ^vem^medW-y 

^outanyteslcompound Bioodsample concentra , i0 n. a, 

before end weekly after the start of a test. 
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lndicatI ve o, an et.ec*. « 3 en w» u*y * *— o, drabe.es and 
6 ^rL, - compounds o, ft. present — on cent* n«» 
ln EP 0 6S9 413 A2, Incorporated horein by reference. 

lea Procedm e d The women are post- 

FN. .o ««y women are seized .or the ei^ce, ^ ^ 

^pausa,. >.... nave ceased mene.ru « * _ „ o)tna ^ve- 
; 1 1, y ^ . P-acebo con.ro, group, ..... ft. worn dMded into two 

U«y o. ft. comp symptoms/dis0 rdere when used in a study as above. 

^ZIZ'Z^Z enec, c, compounds - « ^« 
2S obS ess,ve-compu,s*e and consumptive disorders are descnbed ,n EP 659 
incorporated herein by reference. 

^ n ord er to den— fte - • ^J^T 

— r rio altTd on previous repode fta, ftey ar 

30 ,„ g o,den hamsters. H—J ^ „„„ several 
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M HI. - rained on a UghVda* cyde o< 14 hours o. hgh. p r 

. Cr^^onpoHo.. «-.h- — — - 

^ the ^eHmen, me — * « — " — — *~ ^ 

- s, rr xrrrrroT;:;-,^--^ 

,0 nearest 5 ml. * ™ tubes Ruld consump tion by the hamsters ,s 

:rr.rr x - — — « - — ■ - 

forapenodof2weeKS. wnnin aaue0 us ethanol over water 

hWal prefereno. ratio (aqueous athanol rntak. d,v« 

20 n ° ,ed ' * a oon.ro,, the animate »e then ted wl* 0.2 mi water twioe da»», -J. I • 

a H. e Water feeding does not seem to have any effect 
^nies. stee, animai feeding need*. J^J" flu|d ^ After 6 days , * 

^7^,0" - the Impounds o. tormuia i 1, iiiustrated oy * 

26 :n iJS- -° — — - - — a - - ,nventen 

than the initial preference ratio. 

^Pive to woman are se.eo.ed tor *. eiinieat study. The woman are pa* 
1Z M . have eeased mens.rua.ing .or between 6 and 12 months pno, .o » 

rr."^ -— - 
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dM d d inlo two groups, one c. which recede, — e a. the * ^ «- •» 
oL .ece.ee . placebo. Women h «h. .es, group receive between 60-200 mg o< th 
druc oer day by the oral route. They continue this therapy for 8-12 months. 
9 "Cral. records a,e Kepi as to the number and sevemy 
5 bom groups end a. ft. end o. the study these resuKs „ comp^ed. The resui* are 
ItpeL bom between members o, each group and aiso m. resuKs for each p.fen, 
TclVed «o the symptoms reported by each patient betore m. sfudy 
TLy of me compounds of — ' » «— "V •» P— " 
h ,ve on one or more of the disorders/symptoms when used in an assay descnbed 

10 ° b ° V "' EP o 659 4.4 A2, incorporated herein by reference descdbe. memods for 
ovalueting compounds of the Invent for InhibWon of hirsuasm and alopec. 

,0 twenty women suifering from hirsutism a™ seiected. These p.«e*s 
„ mM L» scored for the erten, and severe, hirsutism. The Cnica, ev^ 
Ta b, me methods descnbed m me reference -Methods o, SK,„ ^chjoho 
ly eld Sons, pp 80*818 ,1885,. and me references dted mere-n. The pa en* 

of the methods described above would be made. 

m ^ hnm to .wen* wo uflenng from female pattern alopecia are selected. 

2 6 These patients are initial,, scored for the extent and seventy o, me 

*ical evaiuation is made by me methods descnbed in -Methods , - SKin Be «*. 
thn Wiiey and Sons, PP 808-818 (1985, and HabH. T, Wri De-matoiogy. C V 
TJco Chapter 28. pp 498-504 (1985)1 and references, herein, herein lnco.po~.ed 
~e « MP., m these ev.ua.ions is .he piucK- procedure and 
Zn, o. anagen to teiogen ratio. The patients receive 1.M0O mg of an acev. 

30 r P r d : tzz** ~« - - — - - - * - -re: 

Zma^.mep^apply.5-10% (by weigh, o, a compound o.m,s,ven^ 
TZe, In. « shampoo to me anected area, once ,o twic a day. Th* proloco. 
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continues for six months. At appropriate intervals, re-evaluation by one of the methods 
described in the above references is made. A positive result is exhibited by an increase 
in the anagen to telogen ratio or an increase in the number of terminal hairs in th 
affected scalp region. 

5 Uility of the compounds of the invention is illustrated by the posrt.ve .mpactthey 

have on one or more of the symptoms when used in a study as above. 

Assays which show the ability of compounds of the invention to increas 
macrophage function are described in EP 0 659 425 A1. incorporated herein by 
reference. 

10 AMflSO^ ^ ^ ^ F . edman ^ j C|in . , nvest . , 75, 162-167 (1985) 

(herein incorporated by reference) is carried out, with certain modifications. Between 
five and one hundred mice are administered oral doses in the range of 1-10 mg/kg of 
a compound of formula 1 on a daily basis. Following the administration, macrophages 

15 are harvested and changes in both immune (Fc mediated) and non-immun 
phagocytosis are quantitated by using fluorescein conjugated yeast particles prepared 
based on Ragsdale, J Immunol. Meth., 123:259 (1989). For immune mediated 
phagocytosis, fluorescein conjugated yeast is preincubated with mouse sera t 
promote opsonization. Increase in fluorescence uptake by macrophages is quantrtated 

20 by an increase in fluorescent emission using excitation and emission wavelengths of 
482 and 520 nm. respectively. This procedure is used with ex vivo or in vitro 
macrophage cultures and changes in fluorescence units quantitated. 

An increase in fluorescent units, as compared to controi indicates activity of 
compounds of formula 1 . 

25 Assay 2 

The procedure as set out in Zuckerman et_al., Cell immunoi , 103:207, (1986); 
J Immunol.. 140:978 (1988) (herein incorporated by reference) is carried out. The 
abiiity to induce Cass II antigens and consequently promote antigen presentation .s 
determined on ex vivo primary peritoneal macrophages and in vitro with the munne 
30 macrophage cell line P388D1 . Between five and one hundred mice are dosed wrth a 
compound of formula 1 macrophages are harvested and probed with antibodies against 
class I. antigens of the D haplotype. Increased Cass I. antigen expression is 
determined by flow cytometry using the appropriat secondary antibodies. In vrtro 
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, ♦ ♦wheels of the compounds in increasing the basal level and gamma 

SLtr n - - ■ — - - - — • * 

Cass .1 expression reflect an increase in macrophage action. 

s ^The procedure as se, out in Seow JJamyDS LltfL » " 3 ^ 

(h ere,n^o7ora«ed „y rCerence, * canied ou,. The assay ,. use, * eve.ua, 

(herein in * . ^ US9S of 2- 

increaaes in macrophage ^ ^ ^ 

,. =E£-=rrrr==r 

^The procedure as set out in ZucKerman, fflr^ 22. ™ t«* £ * 

rioH nut to illustrate the ability of the compounds of 

»---*•-- 

T d 1 » ^aTe 7Z Zf v*. 1-10 mg/Kg a compound * lormui. , tor 

;^n under cond«ion in which an LD100 is achieved ,200 „ iipopoiyaaochand). 

uiucocodicoida such - de«me*asone - 20 mg*g serve - ^ 
i Tho effects of the compound of formula 1 is also 

«— «— ««•• -— *- 
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. | M or .MM dos of llpopolysacoharid. (200 and 1 «. respecuvely). A. on 
L, poet LPS action fh. mic. are bled and ft. basal and UPS Inducible amounts of 
sen-m TNF determined. Finely, TNF levels below 10 pg/m. are observed pnorto 
LPS injedon and achieve level, of 6-20 ng/ml following LPS. The «» d fh 

s compounds ,o module,, ft. basal or Induolble fcv* of TNF is de.erm.ned. An 
ZL In base. TNF wfrhou, Wggerfng massive sysfemlo TNF rele.se ,n compound 
Led mice demons*..es .he acflvKy of fh. oompound. In promofrng oyfokyn 
ntn. Fin*, ex v,vo and In vKro measurement o, TNF release .-.^ 
maoropheges exposed to 1-5 //M of a oompound In v»,o Is aiso 

10 ,o determine me extent of cytokine Increase mediated by a oompound o, formula 1. 

4 " Ka n» to fifty women are selected for the clinical study. The women ar 
im munosu PP ressed. Because of the idiosyncratic and subjecev. - 
Orders. 1 study has a placebo control group. ..... me women ere dMded 

,6 groups one of which receives e compound of formula 1 as m. eo.ve agent end * 
oft r eeeives a piacebo. Women in me tee, group receive between 50-200 mg offt 
Z Per dey. They confinue We fterepy for 3-12 months. Accurate records^ , p. 
M "he number end seven* of ft. symptoms in bom group, and a. .he end of* 
study fhese results are compered. The resuHs ere compared bom be^een memb re 

ao mtch group end also me resu»s for each pafien, ere comp^ed .0 ft. eymptom. 
reported by each patient before the study began. 

Uillty of the compounds of formula 1 in increasing macrophage funceon « 
' frustrated by me posiUv. impact ftey have in e« teas, one of the assay, descnbed 
ZL Such compounds are useful in combating InfeCion. and promo,, wound 

25 healing. 



